Summary. Oxygen uiptake by the carotenoid-containinig yeast, Rhiodotorutl(a gliitinis was not affected by concentrationis of cyanide and antimycin A which completely inhibit the respiration of Saccharoinzyces ccrevisiae. The tolerance of R. glutitimis to these inhibitors was somewhat dependent on the age of the culttures. Reduced 
aerated difference spectra of cells revealed spectral changes prestumably dule to cytochromes and carotenoids. The kinetics of these spectral changes induced by oxygen were followed. Carotenoid deficient cells were prepared by growth in the presence of diphenylamine. Difference spectra of these cells revealed the presence of flavoprotein, and a, b, and c type cytochromes. Growth of R. gluttinis was completely inhibited by concentrations of cyanide which dlid not affect respiration. Oxidation of reduiced nicotinamide adenine dinuicleotide by sub-cellular fractions was sensitive to cyanide and antimycin A. Althouigh respiration of intact cells is tolerant to these inhibitors, studies with cell-free extracts suiggest the presenice of a cyanide and antimycin A-sensitive, cvtochrome-linked, respiratory chain.
Dulring the couirse of cytological investigations of the pigmented aerobic yeast Rlzodotorula glutinis. nuimerouis well-defined mitochondria were observed ( 17) . Since the yeast cell is one of the simplest in which the existence of mitochondria has beein demonstrated, a stuidy of the ability of the mitochondria to catalyze terminal oxidations was initiated. The cytochrome-cytochrome oxidase system ftunctions as the terminal oxidase in all aerobicallygrown yeast examined to date ( 1, 6, 9, 10, 12) .
Ouir results, however, indicate that resp.ration of intact cells of R. gluttiniis is tolerant to h:gh concentrations of cyanide and antimycin A, suiggesting that this yeast does not respire by the cyanide an(d antimycin A sensitive pathways which operate in mammalian tissues and yeast stuch as Saccharortyces cerevisiae. WAe, therefore, examined some of the general properties of the respiratory system of R. glittinis.
Materials and Methods
Cuiltuires of R. glutiniis were grown with vigorotus aeratioin at 26 to 28°in 500 ml flasks cointainiing 100 ml of a gluicose, ammoniuim suLlfate, asparagine mediuim (13) . The inocuiltum for the main cuiltuire was grown in a complex medium (8) The sample was reduced by hydrosulfite and the reference suspension oxidized by aeration. Protein concentrations of fractions IV (small particle) and V (supernatant) were 1.15 and 3.50 mg/ml, respectivelv. . 7 . Changes in the difference spectrum of cell free extracts (fraction II) of DPA cells. The base line was obtained, NADH added to the sa-nple cuvette, and spectra taken at the times indicated. Extracts were reduced with hvdrosulfite at the end of the experiment. Protein content 6.2 mg/ml. and antimycin A (table II). These observations indicate that this yeast seems to have a cyanidesensitive cytochrome-linked respiratory system such as is found in mammalian tissues and S. cerevisiae. Nevertheless, the respiration of whole cells is markedly resistant to respiratory chain inhibitors. Evidence for the possible mechanism of the cyanide insensitive pathway will be presented in another publication.
Since the growth of this yeast is inhibited by cyanide at a final concentration of 1 X 10-3M, a concentration which has little or no inhibitory effect on U2 uptake, we must conclude that a cyanide tolerant electron transport chain to oxygen does not play a significant role in the energy economv of this yeast.
The spectral changes in carotenoids observed upon aeration, are similar in some respects to the carotenoid changes produced by oxygenation or illumination in the photosynthetic bacteria Rhodopseudomonas spheroides and Rhodospirillurn rub}umit (11, 15, 16) . These atuthors suggest that the carotenoids are not members of the respiratory electron transport chain even though aeration of intact cells causes changes in the carotenoid absorption spectra. The physiological significance of the carotenoid changes observed in R. glutinis, is not known.
